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2M1 7©V^*l;fr-'lCfcVM:, SuSB^iUi, 100~200nm 

©!&&©» «*f ■* s 3 n zmwi t -t zj&mmmo 

[0 0 0 1] 

(FPC:f lexible printed circuit) L < &TAB (Tape Automated Bonding) -r — 
:7t>U<W:TCP (Tape Carrier Package) #3iyf?fttS>tl£ i E2?3.-M TABir — 
^TCPOifclC^U > M5H«*«»»e)llfe ! E^a--n/, tfettf&ftit^CCOG ( 
Chip On Glass) ^ICfcUIC (H«m8&) tlfe^^a-^t^T 
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[0 0 0 5] 
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y>rX*^Cic<v> a MmffCHbTtt, ****Mt*4MR© 
^At^^^ot, 5.5veioocd/^©+^&»«««3i*snfc 

C. W. Tang and S. A. VanSlyke, "Organic electroluminescent diodes", A PP 1 
ied Physics Letters, vol. 51, No. 12, 913-915 (1987)) . 
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(3CfU : Yasunori KIJIMA, Nobutoshi ASM and Shin-ichiro TA 
MURA, "A Blue Organic Light Emitting Diode", Japanese Journal of Applied 
Physics, Vol. 38, 5274-5277(1999)) 0 
[0 0 13] 

«*s„ z.<DmmftM<DWMzt>iz. m&mmmtm^mmmamizftybM 
ztktit^?#7}i^am& (HM«it) (Drnm^n^mhtc. (jcmz :chih 

aya ADACHI , Shizuo TOKITO, Tetsuo TSUTSUI and Shogo SAITO, "Electrolumin 
escence in Organic Films with Three-Layered Structure", Japanese Journal 
of Applied Physics, Vol. 27, Mo. 2, L269-L271(1988)) „ 
[0 0 14] 

z. e> v^ o *.mmfinv>m& n\,x\t. mm^m-t zztizz ^x-mm^mm 
tfnizm*&mm ^tyytsnt, yy&Attfc£) 

T*£Sj£UC&S (Mill M(c^-f #-9-#*4fc»m , t*&II#fc<fcS) 
[0 0 15] 
[0 0 16] 

mm. »*&**m, n*®mttn^zm£mmiz&vmm-?z>mz. zti^tio 
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Hi6K:mbfe*iH6«K:^Ttt, M (iTOftif) **+*««±K:iE 

[0 0 18] 

[0 0 19] 

*IC. ^*^l 5 0 1T?E*L»3M#»J*3*U *iSl 502-1 504 Tf 
[0 0 2 0] 

ft&S&ttSl 5 0 1-1 5 0 5JCfcV>T*Tfc*lTV*S;ii:-e&S. L^ot 
, **l*n©*** 1501~1 5 0 5Pt a»-o©*»» (15 11-1 
5 15) *«tf*ltfJ:^ (fe«U «iai 5 0 2~1 5 04C^t, fi** 

[0 0 2 1] 

. HI 7 1CSVNT, 1116 0 l±JC^«a*l*»*l 6 0 2 6 0 3 £ 

6 0 4ii, J|ft*|MI*CfiV^T||ft**«ft^*« 5 »***«'*-^^ & *-*® 
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**tt*ttJI 1 6 0 5,^2 ommfc&mm 1 e o e . *H©*r«fc*** 1 e 

[0 0 2 2] 

«-a>*«Mfc^»* 1 6 0 5 i:*2©*«Mfc*4MI l 6 0 6©W 

fiC»6«1 6 0 8tB17 (B) nm+. litlt H-fflfi^H 
6 0 5 ^2 (DfflftM 16 0 6 1 6 0 9 IC^M^ 16 10 MAS 

ftTv*s»*tf#*«. o*»J, Hi6ic^bfe«*©*K*«K:fiv^tt, * 

ic, 1609 tmtmmKitmisX t*^ ^^09 ic^m* 1 e 1 

[0 0 2 3] 

b <fc e> 4: -r s »«] 

tig, *<DiwifK:fev^T*^uy<o#*ttttwr&^*fe^ art****** 

[0 0 2 4] 

§gj , Vol. 11, No. U P. 8 (2000) ) o 
[0 0 2 5] 
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[0 0 2 6] 

m?L&mMii<nRmiz&^Ti*. ^*K*-mmitMm-t$>£o&ttmz&x 

b> *vV7<D&X&Zm®XmMm&Zi&m?Zl3&tf&Z> (£itK 5 : Takeo 
Wakimoto, Yoshinori Fukuda, Kenichi Nagayama, Akira Yokoi, Hitoshi Nakad 
a, and Masami Tsuchi da, "Organic EL Cells Using Alkaline Metal Compounds 
as Electron Injection Materials", IEEE TRANSACTIONS ON ELECTRON DEVICES 
, VOL. 44, NO. 8, 1245-1248(1997)) „ JtMSXlt, M^&XM £ LTLi 2 0£ 

Mv^3£tcj:*j. mmn^^mz^hx^h. 

[0 0 2 7] 

b^b&#e>, rnmmm (m^itiEjimmMiimybmtcor^zhxih''). 

So 

[0 0 2 8] 
[0 0 2 9] 

S. A. VanSlyke, C. H. Chen, and C. W. Tang, "Organic electroluminescent 
devices with improved stability", Applied Physics Letters, Vol. 69, No. 
15, 2160-2162(1996)) . Z(DZ£\t. lETL&AJf Of^Afc J:t>*ac|g|fttc J: o X 

[0 0 3 0] 
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ffi**K:J:y****K^ ^ft^ftOtmffn****-**^*^*^ 

It, *«IMif««W«K:^*i6tf*»yT?*<^ »*#**>*-IH**IH-** 
[0 0 3 2] 

»»ab*#&WMrr*fe». ^ ,J7 ® W 

[0 0 3 3] 
[0 0 3 4] 

feoKiiyatftflsa-ftfe^fe^W^s^KiSfli**^*- *^ 
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[0 0 3 5] 

^^UTttA»©*l»A4:vOttl!fK:«*K:Jl6*i«. x*;i/^-iiffl 
*£v%8t««3t©#ffi»ca3V^ *©x*;i/3 f -KS&ttfri-5*tt*&#A , *<& 

[0 0 3 6] 

rtucj: »;««^e>0)#^UT^AffiS:l««). 

[0 0 3 7] 
[0 0 3 8] 

-£:iT*#5M&cfcv>T, Hi (A) © i ^ ic»3t^©ii i o 2 i o 

mm* i o 5 nm^mmmm 1 o e ^©raic, »-©»teist« i o 5 
ura 1 0 7 &^-rs#3g 

[0 0 3 9] 

3^c, 1 0 6 2i*s©««1H*i 0 7fc©l8IK:, 

mm I 0 6ft#|«+-B#»«J:tf«H<3D««f(«l 0 7 fti«t*tt»©W** 
6 fc l 0 8 zm-?Z>nMZJ&f&-tZ>° 

[0 0 4 0] 

Hi (A)(;^^j:^W»tSii:t, *««*!« 
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[0 0 4 1] 

t iwa*-©««** **** * n * & * * ft * ~ 

[0 0 4 2] 

*fc, Hi (A) csvtj^k:, »-©»«««io5fc«zia>««««io 

6©WC**a*l*»-©a#««l 0 7&BU (B) iC^J^tC H-©* 

K*ici3v*T«*»lcj*IISft*fc«>. Hi 6 (B) T?*bfe*S***»©« 

[0 0 4 3] 
[0 0 4 4] 
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[0 0 4 6] 
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S^iAtt 
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[0 0 4 7] 

M*Dc <D MB x * ;i/ * - tt, IE7L<ft« (Dl8frj|Bx*;i^-;J3J; tm^f^ffi*!^ <D 

(HOMO : highest occupied molecular orbital) £ *{g3?;$HF-$L5i (LUM 
O : lowest unoccupied molecular orbital) iKOi^Jl/^- MCOZil V^ 0 
[0 0 4 8] 
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[0 0 4 9] 

^Sr^'T-Srfcfe'BriB-efeSo 01 (C) &CfcV^T&, 1S1OU0H11 

ft#«f^&3&*«-©««««i i o £m2<D%mit&®frbftz>m^<DmmM 

$1 1 lfc©rojC»-<B«|g*«l 1 0&*«-r«#»fej:tJfJ|zl©««IH«l 
1 1 &Mt5»M^/!)^^5$-©MJ|ltl 1 2fc*t«ilfc»«t 

[0 0 5 0] 

si (c) <Dm*m3k*j&f&-t z>Wii$K\z, m-<Dmmit^mnmr.(D 
mmit&miz. je?l&A'I£> jEnmm®.. m*mm&. t^aAtt, ^n>y^r> 

[0 0 5 1] 

D. F. O'Brien, M. A. Baldo, M. E. Thompson and S. R. Forrest, "Improved 
energy transfer in electrophosphorescent devices", Applied Physics Lette 
rs, vol. 74, No. 3, 442-444 (1999)) (jCWl 8 : Tetsuo TSUTSUI, Moon-Jae Y 
ANG, Masayuki YAHIRO, Kenji NAKAMURA, Teruichi WATANABE, Taishi TSUJI, Y 
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oshinori FUKUDA, Takeo WAKIMOTO and Satoshi MIYAGUCHI, "High Quantum Eff 
iciency in Organic Light-Emitting Devices with Iridi urn-Complex as a Trip 
let Emissive Center", Japanese Journal of Applied Physics, Vol. 38, L150 
2-L1504 (1999)) „ 
[0 0 5 2] 

gs^tanbtst* car, ""HM^is^m^j nmt) ficjfejcy^wffs^ 

[0 0 5 3 3 
[0 0 5 4] 

Ife^ot, 01 (C) JC^f^m^fcfc^T, Hi«iSi^;^-S:^ 
[0 0 5 5] 
[0 0 5 6] 

®2 (A) T'tt, ./ftJK£2 0 1 WIC^V>T, 
^A^^.?>tlfemi§^2 0 2tfffi%.bnT^£ Q j$$&«2 0 2T*WU % 
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[0 0 5 7] 

Sifil00~300n mCDittfff * t V\ 
[0 0 5 8] 

*43, «|2 0 4 *6®fttt*ftaHfe«Wi^* 2 0 3 CWt8»U 7 
[0 0 5 9] 

[0 0 6 0] 
[0 0 6 1] 

[0 0 6 2] 
[0 0 6 3] 
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®3 (a) tc8v>T> Mi3oi{cn ftftm^nmM-tfiBf&znt-mfctf 

3 0 3 atf&j&atU ^-®«llgfl^3 0 BtfJgJfcStl*. 0 4 

^»ft-^%^3 0 5 a, »-©:fc»ft;£ft£* 3 0 5 b) #3feflB#3*U rtl 

So 

[0 0 6 4] 

*»C«-©j(l«tt3 0 2 a^HH<D^|§^3 0 2 b #e>»-©#«Hfc-£ft3 0 

3 a tm^^mtismz o 3 b ^iwcsi;* $*u «-©»^««3 0 8# 

[0 0 6 5] 

*«ic, 0z:©ii«»3 0 2 bfrbm-nmmk&mz 0 3 b««$ti, n 

[0 0 6 6] 

j^_t©«fce)icbT, ®3 (b) izB-r&^Km-nmmmi&z 0 6 tm^om 
mm® 3 0 7©isjcsi-<z)ffi^flg«3 0 s zmt&mmit&toma 0 9 s^rt-r 

#*8#©£ 3 3 0 4 fetter, rtKBttc^MW&fx^ifcti** 

[0 0 6 7] 
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[0 0 6 8] 

H4 lC^^J:e){CS^4 0 0©T^fCli, ^;i/^4 o i Kmfeznt** 

nTVN§ 0 &ft«U 0 3 (4 0 3 a~4 0 3 c) », f «Mfc^«R*^*tS* 
*Hfc-&«4 0 4 (4 0 4 a~4 0 4 c) tfflg* e>*lT V^M**^4 0 5 (4 0 5 
a — 4 0 5 c) S/-v>y#-4 0 6 (4 0 6 a~4 0 6 c) 

[0 0 6 9] 

ttmmi 0 5 (4 0 5 a~4 0 5 c) It. #lfi©^MW^ »b & *J > 

»ric«ffi^ffinsnfelBK:^l5*S«K:*yW»©*«fl:^*4 0 4 (4 0 4 

a~4 0 4 c) ##[!|&3*l5£:> ^ffcbT*«4 0 0®iffiAlfStl5„ 

, *«4 o o<Dmmm**wMm*T*i$. mmn^(D±izm^nt=.mm^^ 

z.££L. rrtii, *R4 o o±ic|^ffi^^^tiTv>s. 

[0 0 7 0] 

0 6 (406a~406c) it. %it htcMW^VC^^S^ 0 
4 (4 04 a~4 04 c)(Dlf»t5. ot»J, y * -tflMV^ 
flnlWCJiyftfcbfc^aft^lM 0 4 (4 04 a~4 04 c) 

[0 0 7 1] 

^Wk&yn^ 04 (4 0 4 a~4 0 4 c) ^1PI5^ *b#n£fc bt^b 

3-frT££, 3&gN#lCS/*y*-4 0 6 (4 0 6 a~4 0 6 c) SrWWtlti't^ 
[0 0 7 2] 
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SM-SdfclCfcy, «»<D^*ft-&«»tt* H^tcM^StiS. 
Mtf%Mm^ttM?Z> Z £ IC J: »J «»©«*^*S:5t«!»tc«i*i** - * 

lCRW&ftfcWP8P4 1 2 &Ioti«4 0 0 &C^3*l£o 
[0 0 7 3] 

[0 0 7 4] 

*»WtCJ3V%T». *»4 0 7fr&*^llfe!B»t«. 05*. tf, 
84. 9nmH<H 2 5 3. 7 nm(Dfiffi*i^ <K r 

: 1 2 3. 6 nm, 116. 5 n m, X e : 14 7. Onm. 129. 5nm) 
^Ofl6©{£^J»I^>^ (Cd: 3 2 6. 1 nm, 2 2 8. 8 n m, Z n 
:3 0 7. 6 nm, 2 13. 9 n m) fc^S^fctfTf^S. bfrb, 
1 0 0-3 0 Onm©M«SS:ilftSIi:*WtlV\ S & IC*#WfcJfclJfc£ 

[0 0 7 5] 

fcfcCfclC «-<D$f»£4 0 5 alCfSit&tlTV^ »-©^«Mfc#«4 0 4 
atfid*Sft*. »-©*«^«4 0 4 a ttf ftfiffiiD^K: J: »J 

ic-rs. mtciu, mi (a) icj* b i o 5^«t«ii: 
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[0 0 7 6] 

^. bT> ^(7)^«|>fb^4 04 a£jSl5tbfe*au 5/* y * - 4 0 6 b fcW 
^n<Z)^^4 0 5 bCfliiL&nTV**, »t«^H4 04 b5:li 

-<B^«Ht-&4&4 0 4 a fc*Zl©#*Hb-&*4 0 4 b fcfr&fc**-©**** 
10 7 ^rttSiiltf'CSS. 
[0 0 7 7] 

4 0 4 b^Itn. rtUCiU, I-<0«*I«10 6fe^tSIfctft* 
£„ 

[0 0 7 8] 

T?« - ©#*Mfc#* ZMM t S r i: ic j: y , * 

[0 0 7 9] 

?*ic, fdr.tf)*M;i^4 0 4 b^Iftfe^t, ^^-4 0 6 c&MW 

, ®H©M*4£4 0 5 c£ffi;St&jri"CVN*, f H0f ift^4 0 4 c 5:1ft 
£„ jpH©^«ft^*4 0 4 c*»^«>S*tiD^*y*'ftS*lTfey, M 

mmzs/vv*-* o 6 c wm<z.£K.& uit4 o oc^ifliAitts. 
t% mr*<Dmmit&®4 o 4 b tfH©^ift^4 0 4 c 

0 8 ^tSit^SS. 
[0 0 8 0] 
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[0 0 8 1] 

as, mi (o iz^h^mytm^it. i-of»^«4 0 4 a^v>Ti 

-CD«8fB*I^l 1 0 &JgJfcLfctfc. »-©£«Hb-&4M 0 4 a jg-©;£«Ht£ 
&4 0 4 bfc#&fc**-©«#«tf 1 1 2Mb, m-<£>M-a-«C 1 1 2$: 
JgJfci-S&tpT, -«f» H15WIBI) IC5/tydf-4 0 6 c £g§V>Tfl 

mmmmi 1 3 

[0 0 8 2] 

ncsiticj:^ #tfsii-©^H8«i i2^*aft*. ^-©^ 

4 0 6 c tlHjBttC^y #-4 0 6 b 5: IH^JCgB C 5. 
[0 0 8 3] 

££fC, ^HCD^^b-a-%4 0 4 bJC<fc»;jg^<B«ffi««l 1 l*ft§MR3*lS 
[0 0 8 4] 

^rt% 04 (B) £/*K£fc«tte>ftS3!«&«4 0 3fttf3fe*4 0 7lCOV> 
T^-To 04 (B) tt, «K^K:«rje>nsai»»4 0 3feJ:af*«4 0 7OB! 

[0 0 8 5] 

3.£>*l£^#§i!r>4 0 3 a, 4 0 3 b, 4 0 3 c»t^5 o -ZLT, Z\<D&1\% 

rn^mz^m (k = i~io^rj) mvbnx^&o zo&oizmcmmt&ysz 
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(4 0 3 a~4 0 3 c) <Z>(^C|8tt btlT VnSo rZL"r«> 
[0 0 8 6] 

fi^btisri:^^ ^K-f£S:^±S-ttS fettle fiKKJcMv^ 

[0 0 8 7] 

i£&i$frit-rsfctt©i»*s/-;i'K4 o 8^tatte>*fcv^. £©«r*s/-/i/F 

tt&tlTfcy, «»»4 0 9CJ:'J, ffif*S/-/l/K4 0 8 5 
[0 0 8 8] 

[0 0 8 9] 
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mm-tZo 05 (A) tt, j£BIS£«©±®H-£&»J, 05 (B) &B>T®07?& 

[0 0 9 0] 

0 5 (A) IC£V^T, 5 0 0iin-KSt»y, n - KSJCfllA 6*lfe3S«tl* 
, ©79>f*> h^5 0 1 JC«&3*1<5. 3g-c7)7^-f* > h^5 0 

1 Tftt, ^#>/ft;i/#5 0 2 JC@5£$*l,TV*S* ^/l/^** 5 0 3 ©75>f * > h 

#*;i/**;T£*?;b*iT£y, 7^>f ^ > h^7bfe^^;i/T^^ 5 o 3 ±KM 

Mm<D&WL5 0 4#*1*&Jn*. £*lJC«fcy, ii5 0 4 t^^il/7X^5 0 3 
tt— ftfcfcU, ^-©^M^5 0 5lC«jH3tlS. 
[0 0 9 1 ] 

ZL3T% 5 0 3 ££;R5 0 4 ttr&fe-t&ftfl/jCb 0 2©fitH 

«JCOV^TH6 SfflV^TSlWrS. 05 £Pf — ©fctOJCOV^TfcJ:, Hf — © 

[0 0 9 2] 

0 6 (A) jctt, Wr®#3it&^'r. *;i/#5 0 2 tt, 7^^WI/^6 0 1, $S 
6 0 2, 0 flSttT{&tt6 0 AMffiVh^y 6 0 5 7?#J&£ *lT V^ 

S. ^ 6 0 1 ±©^® 6 0 6 |C^t)tt ^ ^6 0 3^ 

Hit 3*1* 6 0 3±IC&«6 0 4#*-tte>*lTV*§. 

6 0 3±<Z>36*t6 0 4 tt, ffig&ti 0 > 6 0 5 {C«fc U @5££*lT 
[0 0 9 3] 

06 (A) <DW$G 0 7 lC£tt£Jlffi0£06 (B) fC^-T. 1«5 0 

4WU 0 6 (A) itttS6 (B) JCjgVrj:3K:36Safc;i/#6 0 3JCJ: 
*ITVn£„ 

[0 0 9 4] 

06 (B) &B-B' 1?-Wo£:££c7>l*?r®0£0 6 (C) fC^-To 0 
6 (C) \Z7*-$r*9)\/^*>; 5 0 3<D&mtf&tmW<D*><DX*&2>£?Z>£. Wt 6 
0 2 £Z$ft#|nnc^gfr£i±£0 6 (D) jC^f ;* # # 5 0 3 (DfiMtfT 9 
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4 * y h^©=fe(DT&-5c 
[0 0 9 5] 

MQ (D) ©B^Cte, ffl6 0 2li, XftfU YfflU Z$fi^fnJ^\(D#i&^Rr|g-e& 
»J, ££IC, X-Y5p®CDZ|«lCMt--5M^ (9) "TIB 3 <, 

«9»#«|6 o 4 te, ccd#;*^k:J: y»&4xfc&S«#fc^&A:&3*iTv^ 

fiJA-r-Bfe^ HHii6 0 4 i:&iK3ft;Mt6 0 2 ?: 

[0 0 9 6] 

^HX^ 5 0 3<Z>f!Jgc6 0 8 tCfiWSfife^cH&H 6 (E) tC^-f„ 
£iT?JBv^£* 5 0 3 tt, M^S^WSrfflV^TJ^JESiSnSV^^ a 6 

0 9 £V** b 6 1 0 fr&fc*. fcfc, 3K'3»#K:tt, ^tl^>©^P§[56 lift! 

MIC & -5 i: 3 tc b T JB v> S o 
[0 0 9 7] 

£i±T*#;i/V;*? 5 0 3 &#?M6 (C) ©^etc^SfrS-tir, i«lt:>6 0 5 
5 0 3 £*®5 0 4 SHJiS^Si^lCj: y, ;* f^X^ 5 0 
3tf)T^-f 5 0 3 fc£«5 0 4 £>&fi£-fc>i± £5£T £ 

[0 0 9 8] 

*mm<Di&1&K.1S^T. * &Jl*?7.9 5 0 3 (Dmumit-JE^B. 
[0 0 9 9] 

H5 1C^WS, m-©«m5 0 5 1C&, &ffctf>S§3)Si@t 5 0 6#^tt*>*l^ 
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[0 10 0] 

[0101] 

[0 10 2] 
[0 10 3] 

[0 10 4] 

h^5 0 7{C£V^, ££tit 5 0 4 5 0 3 t:-giLt^&, 

mr.<Dmmit&mmz mm? z fornix? i^^^;i/vx^ 5 0 3©T^>r * 
3 zmteTrnfe-tz* 
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[0 10 5] 

thX, S« 5 0 4 5 0 8 AfSf fg- ©tfcJgm 5 0 8 tC 

%R«ic*«©iJl»»^«^.&tiTfey, 5 o 5 fcH«iciMK©^ 

m^^m^mm no araaasfi*. ffmoD^Bmsos 

[0 10 6] 

£<dJC, S«5 0 4 £|g = ©7^-f*> h^5 0 9s\Mj£.-fZ> B HHCDT^-f 
.*> h^5 0 S«5 0 4 5 0 3 5:-IiLT)d^, 

> h5r^e>c 75>f ;* > N^T^fC#l>*H£5 0 4 t^^m? 5 0 3 fcMfc 

[0 10 7] 

fit, 115 0 4 5:^HfflM^ 5 1 0 'xjisl^So lg=tf)fM^ 5 1 0 IZ 
[0 10 8] 

y m^tis. 

[0109] 

5 o 3<z>r^>f *> b*fit>z. tizzy, i-ifWt% ^$c<z>^«i 
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m&M® £ & - £ tfi "C $> 5 *b , & «® 5: a* "T Z £ < mWL 
[0 110] 

[0111] 
[0 112] 

»LT5y*^S»4a*, ^tl$:^©T^-r^ > M5 0 7 JC^At-^^i: 
zlCDT^-f ^> hS5 0 7lC^&^/g^#(Z>*#;i/V*#£M;tT;fc<;i£K:J: 
J&)K^5 0 8iC#A-t-5r^iCj: y^0fillt5 0 8 (DM* * U 

[0 113] 

Cgg&ftf 1 3 

. H8jcfev%*C7 o l tin- K^t?&»;, g«<BJHSttci;ia^tffc*i£. 
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»3fc7 0 0a##*.&*U ff«*7 0 0att»1^71, * :7>f 7 2 

, f2/^7 3, H3 7\*;i/^ 7 4&tf K^>f 3tf>^7 5 fc^fc'fgfifc^fco 

[0 114] 

, iooooi / s^toW^tfy^zft^zz bV^ 

[0 115] 

«»W»S:J6UT«ffifl;S'ti:fer^5- , >A^^^>U^ (SUS) ^ 

rr-ev^^iSfflSiite* jis bo 60 

^ ^ ® ^ b t ii ffl ^ e <fc e> h ^ i c j& §b l ^ t> © v a e> o 

[0 116] 

r©#^(D^ttTtt, Ti, Zr, Nb, Ta, Cr, 
Mo, W, La, B aft£&fflV^£i:V> 0 
[0 117] 

3^7 4 »7*7/^l/^fe^ *f»2/W7 3 SBBJtT K9>f 

7 5JCj:»jn-KS7 0 1 £ffi<«BEU AfrzTl lOT3/^^7 

4 l:$tn^7>f^^>^7 2T-D-KI7 0 1 
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[0 118] 

(A) 7 0 2tt*MK*7 0 0b£fif;tTV>So D-KS7 0 1i:tta 

[0 119] 

£*>IC. 7^-f*> (A) 7 0 2tt ?U-->^tfS^7 1 3 a ZMtt 

tl*T54*y b£ (A) 7 0 2{CiAt5 3t(CJ:tJ, 7^-f*>h^(A) 
7 0 2T*(Z)^ ij --y ftf etffiH ft Z> a 7^-f*>h^(A) 7 0 2 IC^ 

[0 12 0] 

ace 703 i*mmmKi:ym-<Dmm{t&®m*&m?&r~to<D&,&&"z& 

»J. J&IK3 (A) £Hg^„ J&}g|g (A) 7 0 3li^7 0 0c^T^5, 

r^-r^>h^(A) 7 o 2 ^ra^b&v^- h^M^i^n-o^ 

o 

[0121] 

mmm. (a) 7 0 3it r^-r (a) 702 nmm\zv v~- 

>^fI^7 13bS:|8^^tV^5 ^ ££T?l*N Fg-^C F^^ofcjRJfrK 

o^x&^«? , tsz:i:ic«fcU^s-&fe^^^;v§:^^ (a) 7 0 3i:iAt 

si^tcj: yj&iis (a) 7 o 3©waj%^ u--^^"r*i^*«i?^s. 

[0 12 2] 

#&ii#![T!tt/*IR£ (A) 703£UT®4 JCja%bfe«3a©rtflia[S:«», ffc 
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mit&®zffizfrm*a>MftmLtfffiz.*>tiT^2> 0 aiks (a) 7 0 3tc 

[0 12 3] 

^ilLTti, 8 4. 9nmtt<it 2 5 3. 7 n mtf){£jEL7K 

HSltT^f&^^^nM^ (Kr: 123. 6 n m, 116. 5nm, Xe : 147 
. Onm, 12 9. 5 n m) ^>^(Dj&(Di&B±MM%^ > 7 (C d : 3 2 6 . 1 
nm, 228. 8 n m, Zn: 3 0 7. 6 n m, 213. 9nm) Sr^Jl^S r h 

^mmmiz-SB^x. ytmi 1 4 t u t as y, i»$tis^« 

,184. 9nmffi||tifeS, 
[0 12 4] 

#£JB«tci3v*T«, *-<z>3(l»«K:fllA*jE?LaAtt<o*»ft^*i: 
It, «7^n^r-> (J^T. Cu-Pc^t) , (DMftMlzmitZlE 
XMxk&ammit&mtLT. 4, 4' -tr* [n- ( 1 -^--7^;y) -n-7 

AS^btftSfUft^ift (£AT> bW&H\>^) £LX, 4, 4' - V 

(&>T> cBP^t) > mmz>Mmnizmx.2>myt 

tt©f«fl:^«tLt, 2, 3, 7, 8, 12, 13, 17, 18-t^^lf 
;i/-2 1H, 23H-^7-f (£*T> PtOEPii^f) , flffl 

Bcp^t) , m*t<Dmamtzm&&n*mm&<Dmm{t&mt.\sT* MJ* 

[0 12 5] 
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[0 1 2 6] 
[0 12 7] 

JlttttJCtt, Cu-Pc^l 5 nm©JKJSJC^BILTm-©»IB1!S«S:^b 
fcffe, Cu-PcH a -N PDil&llWC^ii-r&r^fCj: >J 5~ 1 0 nmffil 

IBflBSRfcTgJSU a-NPD, CBP&H«rJCHttSIi:{CJ:y 5~10nm 
©KJ?T?^©»^««&7g/*bfctk CBP&25-4 OnmOl^il 

. #CIC, CBP^BCP^5~1 0 nm(Z)J8IJS7?Rf^K:j!liP'rSri:K: £ 

flMBMJStSr^'TS. S&IC B C P £ A 1 Qg&W^JCHlP^SifctCJ: *J 5 
~ 1 0 nmCDlf T'$2©I^I:MtSc fcffetCA 1 q 3 & 2 5 n m©i 

[0 12 8] 
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[0 12 9] 
[0 13 0] 

y^-r*>h^ (b) 7 0 6 ^^ o fcfc, rrt*©77^ 

(B) 7 0 6 &#MK,^7 0 0 d &ii;*.TV>6o £ J&BI^ (A) 7 0 3 t. 
ItmrtLte^f- hTftKHfjeWrSnTV^S. $^[C77>f^>hS (A) 702 
iiPI#JCBI^bJ&v^- h-e«5B!j|IWrStifef U-->yfiS7 1 3 c SrfiM. 

[0131] 

U> (B) hl^/S*o (B) 7 0 7ttW7 00 e?:iiTl^. 

T^-f*>h^(B) 7 0 6 fcttBj^LfcV^- hT*a?Wjffi»T3*lT^5 

„ se>Jc«K^ (A) 7 o 3 iiHiMciaatLftv^- hT?fteB3iEWr3*ifc*y- 

->^#^7 1 3 d V^. 
[0 13 2] 

^JS-WettlRK^ (B) 7 0 7 i: l3bfe«i©M§S:tH » 

Att©#*ft^* & fi* £ , lE*Lilja&tt©#*fls^fc £ fit* 
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Z.*>tlXii\& 0 f%m^. (A) 7 0 3lC^^t, i»©)6l7 14^e, 

«m (B) 7 0 7lC%^«i:bT<£jaE*«^flf^.e>*lTfey, 18 4. 9n 
m<Z>&«<Z)fttffK4f 3 *l 5 J: e> IC & o T ^ § . 
[0133] 

data, miz<DMftmizffijizjEftmm&<Dmmfc&®}ihx, h-npd, 
mm<Dmnmizffix.z>]EiLifcmft<Dftx burnt itcbp, 

r (ppy) 3 ) > ^7 , N(D^|§^tC'ei^syn^^>^S(Z)^M^^LT, 
BCP, »-fa©^»»JC«^S*^|fc3@|f£<Z)^«^*i:UT, Alq 3 $:M^ 

[0134] 
[0 13 5] 

n y * > i: m^mmmm © #® &c ^- n -e 5 ti«^«« wttv\5 0 

[0 13 6] 

jy^JCii, Cu-Pc&l 0 nm©Jfl|j?lCJ«J»;LT»-©»fiBII«S:^L 
Cu-Pc fcMTDATA££|^B#lC^ift* Si i:lC<fc y 5~1 0 n mtf) 
illT'f-©IMItSf^U, MTDATA$:2 0nniffllMlLt, % 

^(Dmmnmitmj&L, mtdata^ a - n p d tzmmcmm-rz z. t\z& 
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U 5-1 0 nm<DmmX*mr.<Dm&M%LZ]&j8,ls, a-NPDUO nmOlI 

Z£K&*) 5~1 0 nm<Z>JRJ¥"e«H©S#««S:^l/, CBP&20-4 0 
nmCIWKlJJRbT, «ia©*«1K*«:J!MfcU »B9©««*tf 
TCJHISIfcl^tt, -STOfCCBPi: (Ir (ppy)g) i: £ l^5BHC3&;i , 3- 
. ^E3<Z)iB-^fI^l±5~4 0 nm©RJ?T?Jg/*3*l5. 
M-^M^c*^3fettS:*-r€>o #cfc, CB PtBCPS:llI^lc^i?fSri:lcJ:»J 
5-1 0 nm<DmmX'm^.Om^mm^mmhf^ BCP5:1 OnmClftC 

&m*2>z.£iz&v. m&ommm® s^ic BCPtAiq 3 s: 

RlSlca&iH-Sr fctCJ: U5-10 nm©]RjrT?0A©M^1E«&7£fftt-S. * 
ffeKA lq 3 $4 0 nm<OKJ?*e^tSIi:K:J:y, ^©flUBM^S:^^ 

[0 13 7] 

ov^Mbfctf, *$&WIZ. rft£|ge>*i££fcfcJ:&<3URT?**i&«fcv*. & 
[0 13 8] 

[0 13 9] 

ic * # v co r =? % y h z. * $ ft v x ^ _t>\tf>« 
tyboi^mz-D^xiz. mexmrnLt^mx^f^t^^o r^^iy 

(C) 7 0 8 0 0 f £#X.TVN£ 0 ^11 (B) 7 0 7 
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tetg^L&v^- hx^mmm^tix\^ a zbizr^^ty (a) 702 
^ih^cei^l&vn^- hx*%sffimmzftf=.? v--yf^m^i 1 3 e zmz. 

[0 14 0] 

7 0 9 te^a^CJ: U^H©^^b^M$:^mi-^fe»CD^^T^ 
»J, (C) fcPM. fR&g (C) 7 0 9ii#^7 0 0 g$:iiT^5o 

T^-f*>h^(C) 7 0 8 £te®7*b&V^- h-e^lBii^T^tlTVN-S 

. £Mc«m (a) 7 0 3 £.mmizm^i'&^v-bx®mmm2tifc? v- 

-ytf^mm.! 1 3 f £fifx.TV^„ 
[0141] 

*^nmT*lZf&m^. (C) 7 0 9 bt@4 tC^L£«£it<Z)f£igm£S2W\ 

) 7 0 9\Zb KM tl^T nT&V. 18 4. 9nmffli^ 

[0 14 2] 

IT, Cu-Pc, H-CD^MiC'ii^^^^^^M^^bT, a-NP 
D, HH©^MJC'0iA-5^n^^>^'[4CD^a^%^LT, BCP, 

[0143] 
[0144] 
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[0 14 5] 

HftlfttCli, Cu-Pc&20 nm©JBIJ*£J*ttbT#^©*tMWc&Jg&l' 
fetfe, Cu-P cila-NPDtSrl^^lC^-rSZl^JCj:*; 5-10 nm0>R 
©iB'^fa^&JgJSftU a-NPD£40 nm©IJ?t'^Ibti^i 
fBfl^&7£j£U a-NPDi:BCPS:H^ftC3Sl^f"rs^i:lCj;»J 5-1 0 n m 
<7)^T*^^CDM-^M^5:^L/> BCP&1 0 n mtf»gJ¥{Cf« UT3gHtf)$§ 

U BCPilAl <i 3 ZmmzmW?2>Z.£lZ£V 5-1 0 nmtf) 
j^J?^H©M^fl^&^l» *«JCA1 q 3 5:4 0 nmOgWtf^tSr 

[0 14 6] 
[0 14 7] 

M£-J£^& «a»"t-s - £ «fc e> {c It £ < t <k v>„ 

[0 14 8] 

*^«S«lCfeV^Ta:, «-<DfiM«*e**J*l« (A) 7 0 3lCfcVNT 
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jRg (C) 7 10JCfcv%T, W^©»3feS:^ , t^«'fb^<ftlRS:^ , rS»#tCo 
^t^bt^ ^S4xSH#li^tilc|5S^tiSCii:«^<, f&m^ (A) 7 

0 3, J&m^ (B) 7 0 7, J$|gg (C) 7 1 OlCfc^T, Iftfe©^*:^^* 
[0 14 9] 

r^tc. 7 l o i I < liilt^sitl 

MWT*i*mm£te2>&mm) z&.m?z>t~to<Dmm&x*&>). &m%. (d) 
So f&m^ (d) 7iotti^8ooh&tit^5. j&m^ (C) 7 
o 9 mmBLte^tf- bx*&mmmztiT^z> 0 s^ic^m^ (a) 703*1 

[0 15 0] 

*H»JT^i, (D) 7 1 OlCfcVMT, 

[0151] 

(a) 703, mm^ (b) 707, mm-a* (c) 7 0 9^^ 

jgm (D) 7 10JC&, #^K^W^M^-5#«$:#A.Ti3<o ^tllCiU, 
[0 15 2] 

[0153] 
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mmM (a) 703, f&m%. cb) 707, &igg co 7 0 9&im 
jggg (d) 7ioit mn.tfy^nzzi ^©^©a^jc^s 

iiio" 6 Pa^±t$>53i:M^b<> i^Wiooooi/s 

(H 2 0) <W5>(*tfy7Zm^T. AISAIKDllifl^l 0m 2 T^6^ 
iC, U -^38*3^2 O^fST'4. lXlO" 7 Pa-m 3 - s^Tt^Sr;^ 

[0 15 4] 

ri-CCVDSfctt»T, fiftSisKHU Miil^^DLCl^flS 
[0 15 5] 

7£{C, 7 1 1 ttilthg-e&y, 0 0 i &flt*.TV^S„ f&Igm ( 

d) 7 1 0 £teia^L&v^- hx*$$mm$iztir^2> 0 

znvx&g. f&mm. (d) 7 1 o^e><z)^K<z)j&ffi£fi l e>o ^rT^iiLtgys 

[0 15 6] 
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[0 15 7] 

[0 15 8] 

[0 15 9] 
[0 16 0] 

«fc^3fe«ffiS:®Wfc»-&JCOVAT09 (A) &l>* (B) IC^U ££{Cttfit^7 
l i©3#Mfc«jgtcov^ei9 (C) ic^fo 

[0161] 

BI9 (A) ICfcVNT, «8 0 1lC[i ^8 0 2#fiS;tP>*lTVA£ 0 

tlTV>S 0 d£T?3!53&»8 0 3 fcfc, 4*- h 8 0 5 ItlS^ii >q *l 

TV*S/£jRg8 0 1 £#tt3*l5*m£g|S8 0 4 lCffiSx.£>*lT^&„ ^oT, 
#HlfcMT*te, V- h 8 0 5 fcgBSSd^iCJ: »JM»S«S8 0 4 fcfcj£J«g 8 0 
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8 0 4©^|§l!glC'eix.^tlTVA^^il^^$:»^fe^ xilt-Sr^^T^ 

So 

[0 16 2] 

■eit, ^M-^#(Z)jiin*^ttxm*^TL^e), H9 (b) iz^-t^oiz 
f&m&fttmv&Jjfti&^&^'Zfrb, >f- h 8 o 5 &m< ciiiicj: y, ggisaK 

8 o 3^e>S«8 0 2^0>j5fc»#nTtB£fc5o 
[0 16 3] 

[0164] 

6>*itv^. sfc, m±mm*4fofc.&><Dmwmm& (d) 7io^e>, s& 

[0 16 5] 
[0 16 6] 

mmmm (a) si 2cj:tjMftf 8 1 3** 8 1 4kus«# 

8 1 A (B) 8 15CJ:»J, 8 l 4 iCM 

[0 16 7] 

mz, mMmmmm m^-t) •fr^frmzmM-tzz.inz&v, mm.<D 
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[0 16 8] 

[0169] 
CUM 2 ] 

#$8t8<Z>J&Bl^glCOV^® 1 0 Zm^TWim-tZo HlOfCfcV^T, 90 1 

tt^asa-e**;, «am9 o ifctt*&Mi (a) 9 0 2*Msa.e>*u *«9 0 

|gKCjtt3£H«l (A) 9 0 2K£^Xfft>to&o * fe. M*£^9 0 1 £Mffi1"£fC 
It, K9>faK>^, it to?-** (*»»_h 

[0 1 7 0] 

&z><dt% mm&s o i iz&mMizmffiznr=.mm^Kit±Tm%,#>7 (mm 

[0171] 

9 0 4 lill©t«yf^^ (S8tt) fcfi 1 ? n- KST?fe«. 
9 0 4 h 9 0 0a(C«J: »J«j3I^9 0 1 tmffi&n. Z\ rtC««9 0 3 l:t 

yhlfe^ijr (HaHt-r) tflltaft*. n-Kg9 0 4lt, 

B!t*-e*TUfca6«S:»Jh^©«SI^©««I%j»E<a*. D-KS9 0 4 
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itmmmAmt.mmmmmtxmm^mm^nx^x%^ a n-KS9 

[0 17 2] 

■vU Tic "fey hn. ^titilfetc^lf2StcJ:*^JRS:^f e)BIJC, 7x>f^^f-?> 
[0 17 3] 

tDTZZftoT^J *y h^X*2b*), 77^^>M9 0 5 h 9 0 0b(ci: 

-a-t>-&^fft)tlSo T^-f*> h^9 0 5 iZlt. -i % — V^zy^— il L/T 

*&*>*ITVn£ CCD (Charge Coupled Device) £fl|;tT < Z. £ tC «fc »J , ;* 

[0 17 4] 

$^>iC, T^>f ;* y h^9 0 5 JCte, ? U - — >^fl|^9 2 2 a#3tiies*i 
T^£ 0 ^U-->^fS9 2 2 aOiiH 010 (B) IC^"** £ *J T*S> 
■So *^/i»&»£Sii:£/*ifc3&ffi#9 3 1 £3tU Aittii 
f 9 3 2 £MoT^Xv$:«tr9 3 3 {Ci££>*l£ 0 d ZLT'ffi # 

jg»9 3 1^?)tt, *?J2. 4 5GHzfiD/tI^M$tl5. * fe, 7°7X7tf 
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SJStttfXfcLT, NFg&fflV^S,, -fib, CF 4 ^C 1 F 3 &£(Dtffi(Z>MJfc , f4:# 
[0175] 

fit, ^7X7Mf9 3 ZiZt$^TKfe®.XZtftimiZ&*)ftmZtlT i 7 

i*) &^LTMiB34xfc79>f 0 5K3*A3*l<5. fcfc, ^7Xt|[ 

«^9 3 3{Cte, /t«[&««&'r6fc«>tCiRit«9 3 5 £^tfTfc< 

[0176] 

fit, 79>f *>h£9 0 5tCfc):, ««^#fLfe^3t;i/7X^ 
^g^TJ3<c fit, ^'J-->^fIi9 2 2 ail77>f^>hi9 0 5©^ 
ICtgtf e>*\,TVN£>F- h (gl^tf) *m< ZiHZ J: »J, 77^^>h^905 

[0 17 7] 

(i t& 7 =y X V £ M V n § Z\ H T% M/&'f£#X © ^ *; # Mt £ fli V e> ^ 2l 

[0 17 8] 

[0179] 
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fflgg (A) £Vf&. I&m& (A) 9 0 6l±4*- h 9 0 0 c£;fr L Ti$i!^ 9 0 1 
IciiJBSix*. *mMMVtef&m^ (A) 9 0 6 fcbTH4JCa*L&*3&©/*Ii 

[0 18 0] 

(A) 9 0 6 ft©J&K)EflS9 0 7lCfcV^, ^IC^^i" 
S*-©*«ft^«K«:/*I)l , *-S. JfcttS (A) 6 0 6|*K:tt:««©&»*#fli 
it&*iTfey, Ea&Ae©*fl^£ttfcfl*fc*-©&*&*^ 

[0181] 

tt, IE?H*jai«L »3fctt» ^nv*>^ttfeJ:tJf«^»3aitt©«IBS:*'r«1B« 
[0 18 2] 

j$Hgg (A) 9 0 6lcte, 3tSRi:UT{Sffi*4R*r^«^.e>tiTfe»;, l 
8 4. 9 nm©?ft^©3t*<BgitS*lS J:^iC*oTV^S 0 
[0 18 3] 

#®> :/n y ^> ^ffiffi«©ISt® i:m^l&3§lffi1S«©#ffiK:-eti^*iS^1S«S: 
[0184] 
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[0 18 5] 

MS (A) 9 0 6tt^-h 9 0 0 g ZftLXttW&m^9 1 4 
£*i3 0 #ixi^9 1 4 ICtt, 3ci Lfetif^tl S t: - ^ - 

•m&V<miz-t^ a fit, MSft£I^Cffi;W^C:&o££35T*;f- h 9 0 
[0 18 6] 

ms (a) 9 o 6 mz&tfzf&m-fuizxizmhziz. m^num* 

[0 18 7] 

MS (A) 9 0 6(C^T^-f^> hS9 0 5 £ |SI^{C ? U 

(A) 9 0 6lC2gAlT5r £(CJ: »J, MS (A 
) 9 0 6ft»K:#3||PUfe^«fl:^»*«:»*-r*i4:^*C««. 
[0 18 8] 
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y, mmm (b) &m%. (b> 9 0 8 1*4*- h 9 ood^iTMg 

9 0 1 JCjgjgStlS. #£*«T?M:j*tt36 (B) 9 0 8 nLxm^izmLt^mm. 

(Di&m^.itWLVT^z> 0 ^mmmx*it, f&m^. (b> 9 0 s^o^m^Q 0 9tc 

[0189] 

j&iks (b) 9 0 8Mz\,z&m<Dmftmtfffi%.*>nTi3v. Mtftmiziz, ie?l 

[0 19 0] 
[0191] 

$.tc mmm. (b) 9 ostein ^«fcLT<sjEE*«*r^«Ae>4xT^y, 1 

8 4. 9 nm©ifcg©3fc#l*tJ£*l-5 <fc 5 IC&oT V%& 0 
[0 19 2] 

y * > i: *^«3Sffiflg« © #® \z * n & 7£J& b 

[0193] 
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^z-mm<Dttw<Dm^ F-xy h &m<Dmvk{t&to&-mzmx.x 

[0194] 

J&Jgg (B) 9 0 8tt4*-h 9 0 0 h&fl*UT*m3fcfUS9 1 5 ICM^ 
StiSc MijeiS9 l 5{c«, 5ei L ^rM^ £ fc: - * - 

» e> tit v^ § . ^«>^«fl:-&<» feium-r §rt x*m<D^mm s^tsr 
, &,m&fttmv&jjv<miz.tji^fc£z.?>x>f- b 9 0 0 h&ggtf, jsig^ftsis 

[0 19 5] 

fcfc, «m (B) 9 0 8 WJcfeWS^IK^n-fe^JcKbTtt, mi&mmz 

[0 19 6] 

/$l|gg (B) 9 0 8fC=fe,77^^>hl9 0 5 BASIC* U - ^ 
iS9 2 2 c^-h (H^-ft-T) ZftLXmmZtlX^Zo &£, 

(B) 9 0 8i:iAtSii:{:j; l J> j&IJtS (B 

) 9 0 8 tt®KttM^rc.mmfc&w^*fo3k-tz>z.z.tfx&z> a 

[0 19 7] 

(C) J&fltS (C) 9 1 0tt^f-h9 0 Oe^ttilS 

9 0 1 izmmztiZo *mMmxiz&,m&. co 9 1 0 hLr^ic^Lfc^ 
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[0 19 8] 

[0 19 9] 
[0 2 0 0] 

«m (o 9 1 oiz\z, ytmnLT&&yi<.m$Ttfffi7L*>nTi3*). 1 

8 4. 9 nm<DMI©ft#Mtif£4a£4:5tC&oTV^ 0 
[0 2 0 1] 

&&T*zruy*y ^ -mi® t m^mmmm <z> #m k * n ? tim&m® z mm l 

[0 2 0 2] 



4 8 
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[0 2 0 3] 

f&m^. (C) 9 10 b 9 0 0 i &^LT*m3£#!^9 1 6 lC$t*g 

Stl*. 9 1 6 tcti, *SILfe^«Hb-&«f«:*llli-*fc-*- 

, j*K£ftfciaCffi:frttJllK:fcofcfc;i3T?>f- h 9 o o i &BI», j&Bmra 
[0 2 0 4] 

fcfc, (C) 9 1 OfttCfcttSjfcBS^n-fe^tCWLTtt, 04©t&0££ 

[0 2 0 5] 

j&fe, «m (c) 9ioict,r^-r^>h^905 £im*auc* y-->^ 

mt. i"J-->^iS9 2 2 ai:H«^y, ^'J-->Oii9 2 2 d 
T*2§£3l±£^#;b£/&]gm (O 9 1 OlC#A^SrtlCJ:»J, #J£g (C 

[0 2 0 6] 

agffif-ettMiu&s^Mig) &«K'r*feftfiD«iitS'Tf*y, jades (d) tn* 

/5* 0 J&jRS (D) 9 12 litf- h 9 0 0f&^ltIM9 0 1 lCStM£*l£o 
*H»jT'ti, J&BI^ (D) 9 1 2p^(D^mg|5 9 1 3fC^T, 

M«S^(7)l^=fcb<«2^lC|S-rS7t^^T;i/^-^A^S:^ 
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[0 2 0 7] 

f&mm. (D) 9 1 2l*>f- h 9 0 0 j Zifrl,TttWl£&^9 1 7 iZMffi 
$n^>o */M£&^9 1 7&cji, £&L;MMitt**&fln!Kir 

m^9 i 7{c&, w»&«ffi«iRjc'rsrfc«« , Tfs*»ftjK>^««fli^.e>nTv^ 
^wtraujEE^JKKu&ofciiiST?^- h 9 o o j s:B5^ mm^m^mm 

[0 2 0 8] 

&£, Jftflgg (D) 912IC%77>f^>M9 0 5 hWfiftic^ u --y?^ 

^«;-->y?*S9 2 2 a fcH«T?»»J, ^U-->^fi9 2 2 e 
^»£S1i:fc9S>*/l/&J*IM (D) 9 1 2tC#A-rSdi:K:J:»;, (D 
) 9 1 2ft®KttMLfcmmttW^Z&&-t srt^^s. 

[0 2 0 9] 

Sfefc, (A) 9 0 6, /&|Jtg (B) 9 0 8, JftjRS (C) 9 1 O&tfjfc 

figg (D) 9 1 2 1C&, #fiaj«^«&iDl»'r-S«*S:#ATfe<. ZLtltCfcU, 

[0 2 10] 

£ £ m V * S £ £ # bTIIT* & S aMfefclgT? * 9 -Y *rf<> ^t>* F^-f 4>> 
[0211] 

/&Jgm (A) 9 0 6, (B) 9 0 8, Jftj££ (C) 9 1 O&tftfc 

|JE£ (D) 9 1211 ^dO"^JCJ:»;*JEStlS. Z.<DW<Dmm.M^Sl 
ttlO" 6 PaK±T^53tMJb<, i^IS^3 6 0 0 0 1/s 

(H 2 0) (DP^Jyttfyf&m^T. /&JK£WSB©3tlrSt# 1 . 5m 2 £L££ 
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£{C&, U-*»£#9. 3 X 1 0" 7 P a ■ m 3 • s _1 J^T-e$>S 1 8 - 8X5=- 
ISl&HStS) (C j&Bm f^gP £ m^fFli ic J: U ^® « £ /Jn $ < f 3 ^ £ tt, ^ 
[0 2 12] 

Wffi^iltt, JIS B 0 6 0 1 ^5£^$;ftTV^#>M¥±£ffl£ ZmzftL 
T T* £ £ J: 5 H7£^{CjM b £ & © £ V ^ o 0 
[0213] 

^1"S^t)$)-5 0 i(Z>$&-£<Z>*tJpH: LTte, Ti, Zr, Nb, Ta, Cr, 
Mo, W, La, B a £J:V^ 
[0214] 

9 i 8&±$tLt^ (3tfA^;£fc{£^n-y#>?*£=fe;v^) T*&U, 4* 

- h 9 0 0 k 5:^btn- K^9 0 4 tcM^£*lT Va£ q tilt ^ 9 1 8^t±, S 
[0 2 15] 
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[0 2 16] 
[0 2 17] 

^(DmmitO. 3 p p mS^TlZ-t^^t^mt. U^. ^tC^ih^9 1 8 

[0 2 18] 

#CiC. i*ik^9 1 8lC&^g^ (/^tft>*;U 9 2 0#j£M2*l£ o 
9 2 OlC&S&SIMi (B) 9 2 1 #|g#iJ>;fu ttlt^ 9 1 8T'^*f©|fA^ 

%7itit^5iS9 2 o^Ml^., ^M^9 2 o ^m%^y^^^)H 

[0 2 19] 

itmm^mm^tiit^m^z\n^(Dit^moy±\zmm^ti i D lc (Diamon 

d Like Carbon) m$:^M$it^im^5:|g^^±iC^$i^T ; fo^V^ 0 
, DLC (Diamond Like Carbon) Rfctt, ^ > KM-£ (sp 3 M^) £ 
77>fh»# (SP 2 ^) *«ffl^Lfe#ftKttTf**. *fe3©*#iCtt, SB 



ffil2E#2 001-3115398 
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A -f 7 X £ mu -t £ Zl £ V 7 9 X V £ £ «** # ;* CD y ^ X^famftM \z 
J: UltflKt:^ Sit 5 CVD (chemical vapor deposit ion) 

[0 2 2 0] 

CVD (chemical vapor deposition)^g£flS;t fcj&jg^lCfc V\Tte> 
BttR (O z ) , 7frm (H 2 ) , (CH 4 ) , r>^-T (NH 3 ) , i/^y ( 

SiH 4 ) SrfflV^Sifc^T?gS 0 CVDiti:Ltlt ¥fr¥«M<BS 

ISf l/RFi»tfl 3. 5 6MH z©%©&JBV^;txH:j:V* 0 
[0 2 2 1 ] 

fclfe, B§*i s «^ic * /\° y # y > ^ic * s rtK*«*s&-e & s * & s 

[0 2 2 2] 

*&&ttTfc&V^ fcfc, I&mmmt2 0~1 5 0lCiCi|£#3*iSrfc#3I*L 

& M v % £ 3 £ tf*smx' & z> #mffiWT* it * 9 << nr aK y zfRTf K 9 >f jK > y ffi 

MS. LV%. 

[0 2 2 3] 

[0 2 2 4] 

tmmrn 3 3 



5 3 
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[0 2 2 5] 

Hi l &c£v^> n - ks i o o o tcftASftfeSt l o o 4 ii, >f- h (0 

1 0 0 3 HPk\ZftJl# 1 0 0 2 lC@)£$*l£ 0 
[0 2 2 6] 

fit, ltl 0 0 4(l 0 0 2Z£.m-~<Dmm&l 0 0 

ftz* ^-©r^-f *y hfflsi o o i tm—^f^BBi o o 5ii, >f- h 

m-<DT^j *y b®i o o i tm-vf&m^i 005 iKora&aaic^T*^ 

s^Stlt, p-;h 0 1 2 fctsmrass, 3<DU-;v±^*;i/^i 00 2^ 
^Srr satiety. ^n-rti©«tss:ff e> 0 y^-f*>K 

BRO&JltfcfRtt, WlOO 2 3b^-rs^f«f«|«|{Cj:»;MfflI3tiSJ:e>lC^o 
[0 2 2 7] 

fit, £-©/£JRaPl 0 0 5KfcV^, MfcSW*ft^&#*ft^*lfii;te> 
mtfMf&isnZ. f-©^IgM 0 0 5(C[j:, 3^11 0 1 4 £LT<£J±7k 

e>*i -easy, #ugi#tc«, i^i 1 0 o 6 ^ ^{h b t it b fet i 

[0 2 2 8] 

tbizm=.coT54 * y hB 1 0 0 i&tf'mr. (Di&mBi 0 0 s^aasstis. 

[0 2 2 9] 

fit, 0 0 stcfc^r, Ji&s^aft^ft#**i**ifii;*.& 
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tir=.mm^m^iz 1 8 4. 9 nm<DmM<DybtfmM-£ti2>&oiz&^x^z> 

a 

[0 2 3 0] 

9^t>*HH©^g|5 1 0 1 0/\|sI^{Cjl^$tlS o 
[0 2 3 1] 

fit, m^(Dmm3i 0 1 oc^t, M^swiH^w^^^^p, 

, 3gH©)£]g|g|5 1 0 1 OfCfelel^lC^^hLTigffiTK^TW^^tlTfeU, tfc 

jgB#ic&, mmmfrb^tLxmmi,fcmmfc&Mft*t.. m^icmzf&mz 

frt=.^miki$m#*\Z 1 8 4. 9 nmOl^O^^MlKf^tlS J:e)(C^oTV^S 

o 

[0 2 3 2] 

J&f Sdiitf BTtgT*&£ 0 m^L<Z>$;§|g|S 1 0 1 0 it. V- b (MBit?) ZlfrL 

x. yyu- f^i 0 1 1 £.&ffiztix&v, mm%kv>mm*mv m-r^t^x 

[0 2 3 3] 

mmi <dt~tj * y bm&z$f&mmz&^xmmLtz<D£mm(Dmm*fix.&£ 

[0 2 3 4] 

xmrnmizis^x, r^^ tyv^t&mmn&^t^zmmnmmitm 

[0 2 3 5] 
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[0 2 3 6] 
[0 2 3 7] 

mmz&f&-tz>W}&iz itMit^yvvt*. warn, mitmm^v<\t^ 

tHo(Dfc&® (ITO&if) &J§V**lfcfJ:V\, 
[0 2 3 8] 

[0 2 3 9] 

^*<>:/£^gt- h 

[0 2 4 0] 
C«M4] 
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mos v^yy^z fcjgv*T% 

[0 2 4 1] 

TFTilbT hvff- hSTFT (JlttlftlCkJ:^ l/-t!T F T) £ 
MTfc-t&ifi. iRb&Jf— h§?TFT (JSMi^c&^x##MTFT) 

[0 2 4 2] 
[0 2 4 3] 

g«i i o i©±{ciinfmgpi 1 1 ife*tjp«mia»i 1 1 2#«aa^6>nT^ 

[0 2 4 4] 

mmmi 1 1 ittw#*^&ff^fH*^**. is«±fc l 
mtftj fciB-r) 1102, ®^«@ mm) 1103, mmit&mmi 1 o 

4 £J:tmiil 1 0 5^W-ejtlTV>S 0 1113tt, t^OTMTFT 

MCiato«SJBE&<W»-rSfc«>©TFT (£AT> ^>fyf.>^MTFT 

J fciB-T) 

[0 2 4 5] 

1WMTFT 1102lt iiT?l4p^^*^aiTFTS:MV>Sii:*^ 
nf^^MT FT^fSI £ %> rTIBT'&S IH 1 2 <D =fc ? JCfSftiji 
^OOiSCttlMifflTFT&titSi^tt pft^il/iTFTffl^ffl 
t^^^Siil^tS. fc£U X>f»;f>yiTFT1113ttn^ 
*;i/STFTT^pft^;HTFTT^J:V\ 
[0 2 4 6] 

«»«UffiTFT 1 1 0 2<D Fl/>f 1 1 0 3#«&«fK: 
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5-5. 5 e v<z>mm®.MWzm^z>fr&. mmmmi i o 3 izmytm^omm 
tLxmm-tz. mmmmi i o 3 tbxftmmiz^ mitjyvvj** mtm 

i o 3(D±izj l tmmit^mmi i o 4*«®^e>tiTvxs. 

[0 2 4 7] 

£<bic, l 0 4®±i;ttiii l o 5#fBtt£>*iTVN& 0 G§?*g 

1 1 0 5<DW&£:hTiZ. 4£mm!8:1*2. 5-3. 5eVffl^iftM$:l^5 
[0 2 4 8] 

w^m^i i o 3, fM^«m i 0 4, fej:t)p|&si i o 5**e>fc 

S^^l H4it 1 0 6T'3g;b*lTV^ 0 MM 1 10 6tt, US 

ftUi^i 1 1 4 fc^nifc <ttjf*^e)iiiii-r«fe«)tciKwe>*iTvx*. «in 1 

[0 2 4 9] 

r^{c, ggmias&i 1 1 2ic^T§£f£-t£ 0 ggimi&i 1 1 zizmm^i 1 1 

©l$ffiilbTnf^^;i/STFT 110 7 33 ZTfp^vZJlMT F T 110 
8^e>*SCMOS0S&^ltV>5, 
[0 2 5 0] 

n m-(DS«_h{ciifmgi5 1 1 1 1 fe«tr5sgi&ia»i 1 1 zzmvx^ztf. m 
mm$&i 1 1 2 &s8wrtc i c^ls i zm^mizmm-r&zt.&xzzo 

[0 2 5 1 ] 
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m i 2i?iiiM»TFT 1 1 o 2izmmnm mm) 1103^1 

&T*%z> a ?(Dm&. mmnmi i o 3 *mmi i o 5 t:mm<^umx^mb. 
mmzmmmm mm) i 1 o 3 tmmcounxm^-tmt^^o z<z>m&, m 

ifflmTFTttnf^^;i/STFTi:tsz:i:WbK 

[0 2 5 2] 

*^jfe«-ei±, mm i o 9 t^-mas 1 1 1 o^&st>£ tofesf 

« (JSAT, #3b*3ftfcP3W 01 2T?^£*X£ J:^fcgiii»l 1 0 9 

1 1 i ofr&fcs rt>$ L«3tj eeisii i o 9 zw&,'?2>&m 
^-m^i 1 1 o %j&f8,-?2>mm&m£ ytiiyfu- h©ffiv**m cma« 

©JfMKlCfcU, MiWil 1 0 3^@BiSSl 1 0 9*>Wil 105t>>a- £ 
fxiC^ftM&y, HfR±©l8Efiii 10 51*. x^7>f^ O^Jiz-f 

b v 9 xm&mmtmm testis. 

[0 2 5 3] 

r^T% Ell 2fC^b£T*^yvhy ?XM#g^g©^il£mi 3 {C^ 
f D fcfc, SI 3 (A) JC&±ffiE!£^U Ell 3 (B) lCt±mi3 (A) £A 

-A'x-wmLfcmomwmzB-t. mi 2&c^£?a : -i§-£5[fflir- £ D 

[0 2 5 4] 

/iMRTa<s'*ife 1201 itv - ^mmmm^ 1202 teisiiiBP, 1 2 0 3 « 

4*- bMmMm9&X*$>Z>a 12 0 4ti^-#, 1 2 0 5l±*/-;i/3ffT?& 

s/-/i/*8 1 2 0 5T?Bi;ft£ft$!Rci££rai 2 0 7^6^. 

[0 2 5 5] 

fcfc, 1 2 0 8&V-XHJiggfr|I!!&l 2 0 hfUMtmi^l 2 0 3IC 

*ri/7)V'7V y hi*— b) 1 2 0 9 & tf -r^M^^ * n y ?fg#£^ttSfc 
111 (PWB) #Jfcytftt&4xTV*T : &&V\, *lg!0*tC;m**%ftMtCtt 
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, mytA * ji \,z f p c % b < it p w b y # # e> *i fe«JB©^3t ^ 

[0 2 5 6] 

r^ic m®#^icovNTHi 3 (B) zm^TWim-t&o 0 1(D±^IZ 

\t mm® 1 2 o 2 , ^- h«Kina»i 2 o 3««^j«stiTfey, Mm§Pi2o 

2 t f t 9 o 2 ii-e© Ki/>f yizmumcmu^titcMmnmQ o 

3 Sr^tf&jRCDlfalSJCJ: UJ^^StlS. h{fflS8ifrlS8& 1 2 0 3 & n ^ 
t*;i/MTFT 9 0 7fc pf^|;HTFT9 0 8 h S:§*^fctfeCMO S EI 

[0 2 5 7] 

Mt«9 0 3 tt%3t3R^-©»fiii: LT#fg1-3c Ilti9 0 3fflS 

^(CliMM^l 2 0 6#Jgf£S*U MIM9 0 3±JCt««-ffc^lK9 0 

[0 2 5 8] 

&«9 0 5l±^iSr©HmtC^M<Z)ffi!^i:bT%«8|gb, gcMIB^S 1 2 0 9 5:i 
E&bTFPC 1 2 1 OlC*^C»fCg|«!StlTV>«„ £6tC, 1 2 0 2 &t>* 

4*- hMMES^l 2 0 3 lC^r*tlS3R-f-tt^T#«IK9 0 6l?Mt>tlTV%S 0 
[0 2 5 9] 

2 0 51CJ: »JA;1-#1 2 0 4 tfRSy-^frStVO**. 

, 2 o 4 £ftytm*£<nmm*m&?zfcfoKfflmm-frb&zx'<- 

[0 2 6 0] 

t£t>t£\\ B ^Xfyi'illTtt FRP (Fiberglass-Reinforced Plas 

tics) , pvf (/KiJ^;i/707^F) , v-f^-, jK'Jx^ifcttT^ 
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[0 2 6 1] 

205 zm^TMA1rz>z\}nz£ y, ^gp^^^tcMW-r^r 

o 

[0 2 6 2] 
[0 2 6 3] 

CIIJgM 5 ] 

,1301 tt^7xif, 130 2izmmmnmfrb&2>MMv3bz> a *mmm 

[0 2 6 4] 

* h^-r^tCiB^J$tlfe^l 3 0 2 &C*fLT£ltt-£ ^OtC^M 
I (1 3 0 3 a, 1 3 0 3 b) Hit (1 3 0 3 a, 1303 

b) {«ffilCSfit&:frft&C0f&£*lTV^ o 
[0 2 6 5] 

o 

[0 2 6 6] 

6 1 ffil£# 2001-3115398 
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[0 2 6 7] 

ztibommit&mmizmMmm a 3 0 3 a, 1 3 0 3 b) ic^t 

[0 2 6 8] 

Ml 3 0 2 £fi3SiT3 £e>fc* h v>f^(ciB^J$ti^ 0 *HIMTIi 
, iil 3 0 5tt, MgAg^^iU, MMmz&VBf&2ft2> 0 0^3 
*lT^&V^|^ii 3 0 5 teffifeom&mu*. *l£ J: O JC, ^JCFPC^JftU 

1 3 0 6 £ bT^S^M^Ig^So 
[0 2 6 9] 

Tfll©«IA^3ttt© iit*otv\S^ b fcft &T® 

(1*13 0 1) lcSf|if$4xSo #§fti^©#£}g£,K*f&CU T 

[0 2 7 0] 
[0 2 7 1] 

z\o LTmMhtci] A-U l 3 0 7lt ^«^ftmfl!;fr!D&£>>-;^Jl 3 

0 9 iCJ: Ul^J^fc^llS. 1 3 0 9 (DfoM 1 3 0 8 

ft{CS^Stt7^;i/A (FPC) 1 3 1 0 &Ifc»JtfttT 
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[0 2 7 2] 

immm e ) 

[0 2 7 3] 

(M : tfLMizte7 : i?*;\,if7 i *Tj (dvd) mommmfozn^L. 

&H1 5 (Cif 0 

[0 2 7 4] 

sis (a) tem^gkmx&v, mfo2 ooi, £i?£2 002, 0 

0 3, *tf-#-g|52 0 0 4, \ZttA±i&* 2 0 0 5 4g£-£fr„ #389!tC <fc »j 

f^»ufe»3tMtt, i^i2 o o 3 &cmvA5zi£#-e£5o ^^Sr^-rs 

[0 2 7 5] 

Ell 5 (B) lZTi?#JlX?-}Vjt]*^V2bV. #ft2 10 1, m^B2 1 0 2 
, MAS 2 10 3, *f^*-2 10 4, ^S5^aK- N2105, */^y #-2 

1 0 6 *»WK:J:»;^iiLfe»3fcSI«tt*^»2 1 0 2{CMV^^^^ 



6 3 
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[0 2 7 6] 

Hi 5 (C) it J - hMA- V^;i/n>fc°;3.-#T*& »J, *#2 2 0 1, W# 
2 2 0 2, ^g|52 2 0 3, ^-3j?-F2 2 04, fl^iftttJK- h 2 2 0 5. 5i< 

^>fo^7-?^2 2 o 6^&^& 0 *mmic&vftmistc.$&ytmmzm7&m 

2 2 0 3 jc/9v%5 

[0 2 7 7] 

HI 5 (D) ittJij )\,ny\£=L- ^ *ft2 3 0 1, ^g|J2 3 0 2 
, ^«yf 2 3 0 3, &tfMr-2 3 0 4, *5**MSjK- 1- 2 3 0 5#£^tf 0 
«|»CJ:y^»Lfe»3teifi«tt*a<aiS2 3 0 2 KJSV%5 3 il^ttS. 
[0 2 7 8] 

HI 5 (E) (JMfcWlCteDVDIf 
£Mfi) T?*y, *ft2 4 0 1, t#2 4 0 2, gtatgpA 2 4 0 3, ^gjJB 2 

404, mmm& (DVDf) a*a*»2 4 o 5, m^*- 2 4 0 6, 

*-§2 4 0 7^S:^tf. 2 4 0 3 bTMMMR&*a*U ^ 

SB 2 4 0 4 (ii^bTt?fi?:^tS^ *^WlC «fc y fHS 1/ feftft&B 
teZLtl^^SgPA, B 2 4 0 3, 2 4 0 4 ICfflV^r £tfV%2> 0 &£, SB&ft 

[0 2 7 9] 

HI 5 (F) iZzi->ffrM7 : 4 (AyK7^>hf^^l/>f) T'& 

y, ##2 5 0 1, i^$2 5 0 2, T-AgP2 5 0 3 &"£tf. zM&WtCJ: *Jf^ 

[0 2 8 0] 
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